Expansion of the Universe
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During the Victorian era scholars believed that heat
death, a temperature equilibrium, would cause life to perish.
However, in the 1920' s scientists discovered that the universe is
expanding; thus preventing the universe from reaching a
temperature equilibrium. Now scientists are claiming that not
only is the universe expanding, but it is expanding at an
accelerating rate. Due to the acceleration of the expansion
process, scientists argue that in order for life to continue to exist,
intelligent beings will need to find new sources of energy. In this
paper, I will discuss various such claims, evidence for these
claims, and assess whether the evidence is sufficient to support
the claims.

An article in the journal of Astrophysicsdiscusses both the
expansion claim and the claim that life is not eternal, and it
attempts to provide evidence for these claims. Evidence for
universal expansion can be seen in scientific measurements of the
universe that not only suggest the universe expanding, but also
that it is expanding at an accelerating rate. The evolution of the
scale of the universe is put in terms of the function of time, a(t),
and the expansion of the universe is understood as the increase in
a(t). The evolution of the scale factor is presented by the LFRW
(Lemaitre-Friedmann-Robertson-Walker)

equation. It is due to

the scientific data resulting from mathematical equations such as
these that the expansion of the universe is identified. Following
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this identification, two choices concerning the fate of the
universe were put forth:

1. Expansion will cease and be followed by a collapse of
the universe.
2. Expansion will continue forever.
As a result of scientific measurements, the first choice can now be
ruled out. Since scientists now believe that the universe is
expanding, they are presently trying to determine whether or not
intelligent life can exist in an expanding atmosphere.
The suggested answer to the question of whether life will
eternally exist or not is no; intelligent life will not exist forever.
The primary reason for this dismal belief is that with the
expansion of the universe, humans will run out of energy sources.
Scientific data concerning stars, black holes, and other cosmic
entities, gives us evidence that most of the existing energy lies in
the universe, and since the universe continues to expand, our
ability to gather information on the structure of the universe will
decrease, in turn, limiting our chance for survival. Thus,
decreasing information is associated with a decreasing supply of
accessible energy.
For example, the scientific article, "The Fate of Life in
the Universe," assumes that the universe is expanding. But only
a finite amount of energy and information can be amassed in a
finite period of time-we

thus need to obtain enough energy

while it is available to us to do so. Scientists believe that
changing circumstances such as the declining birth rate of stars,
which contain large amounts of energy, the dispersal of planetary
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systems by close encounters, the possible decay of ordinary and
exotic matter, and the evaporation of black holes that contain
large amounts of energy, will result from the expansion. The
article also states that the expansion will affect gravity. Objects
will be pulled apart, thereby weakening the attraction between
them, and eventually gravity will be unable to pull together large
quantities of material, such as galaxies. So, there will be a general
dilution of energy, and with the continual expansion, obtaining
energy resources will be more time-consuming for humans.
Since scientists ac}qiowledge that life will cease to exist if
the universe continues to expand, they are now trying to develop
ways of preventing this occurrence from happening, such as
strategies for reduced energy consumption.

An article in the Reviewsof Modern Physics,Physics and Biology
in an Open Universe," also discuses the universal expansion
claim, and the claim that life will cease to exist. The article
begins by suggesting that the universe is either open or closed.
By the term open, scientists suggest that the universe has no
boundaries and that it is infinite in both space and time. The
term closed means that the universe does possess boundaries, and
thus it would be impossible for the universe to infinitely expand.
Although scientists have done research on and developed
mathematical equations for both of these options, this article
concentrates on an open universe, which is expanding.
Concerning the question of whether or not life will
perish, many pieces of evidence are presented to support the
claim that intelligent life will eventually cease. The first piece of
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evidence relates to the evolution of the stars. Through different
scientific tests, it has been proven that stars are an enormous
power source. However, stars are dying off, due to exhaustion of
their hydrogen fuel, faster than they are being produced. The
general production of stars has been decreasing since the initial
effects of the Big Bang wore off. Instead of developing, stars are
contracting into dwarf configurations, cooling down into low
temperatures, and burning out. The result of the stars'
disappearance is the disappearance of another energy source for
us. In addition, there will eventually be a detachment of t~e
planets from the stars due to close encounters with other stars.
This has been shown through scientific calculations that scientists
have preformed, and an example of this is the time-scale that has
been calculated for the disruption of the earth-sun orbit.
Scientific measurements have also determined that orbits will
eventually decay due to gravitational radiation, and an estimate
for the detachment of stars from galaxies has also been calculated.
Impact from the evaporation of black holes, great sources of
energy, has already been discussed.

Should we believe these conclusions, that the universe is
expanding, and that life is not eternal? Scientists have used such
tools as physics and mathematics to measure various aspects of
the cosmos, and to provide evidence for the above claims. I
think that the evidence for the claims is strong, because it is based
upon scientific facts and mathematical proof, rather than pure
opinion. The claim that the universe is expanding has apparently
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been proven by different cosmic measurements, and most
scientists now accept it. However, the claim that life will cease to
exist if the universe continues to expand is somewhat
controversial. Scientists have developed arguments for and
against this claim, and I have just provided some of the
arguments that are in favor of it, namely that humans will run
out of energy sources. Other concerns, such as the weakening of
gravity, the detachment of planets from stars, and the decay of
orbits have also been presented. All of the propositions that I
have put forth have been the results of the compilation of
scientific data and logic based on what is already known about
the workings of the universe.
I think that the claims that have been presented are
warranted. The first claim is warranted due to the clear and solid
scientific measurements that were used. I also think that the
second claim is warranted. When discussing the second claim,
both articles took stock at each main point and listed the
alternative scenarios that were possible. Then the articles
addressed each case and explained either why it could or could
not be so. Finally, the articles stated what they believed was in
fact the case, and they provided scientific evidence for their
beliefs. So, not only did they display such things as mathematical
equations to provide evidence, but they also addressed alternative
possibilities to the argument.
I am not sure what further research would be useful in
gathering more evidence to help strengthen the claims'
confirmation or disconfirmation. Perhaps scientists could further
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explore the possibility of humans tapping into the universal
energy sources before they disappear. Any evidence which would
suggest a possibility of tapping into the cosmological energy
sources, or developing a new type of energy, would significantly
weaken the argument that human life will cease to exist due to
the universal expansion.
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